The Yersinia enterocolitica type 3 secretion system (T3SS) as toolbox for studying the cell biological effects of bacterial Rho GTPase modulating T3SS effector proteins.
The bacterial effector proteins IpgB(1) and IpgB(2) of Shigella and Map of Escherichia coli activate the Rho GTPases Rac1, RhoA and Cdc42, respectively, whereas YopE and YopT of Yersinia inhibit these Rho family GTPases. We established a Yersinia toolbox which allows to study the cellular effects of these effectors in different combinations in the context of Yersinia type 3 secretion system (Ysc)-T3SS-mediated injection into HeLa cells. For this purpose hybrid proteins were constructed by fusion of YopE with the effector protein of interest. As expected, injected hybrid proteins induced membrane ruffles and Yersinia uptake for IpgB(1) , stress fibres for IpgB(2) and microspikes for Map. By co-infection experiments we could demonstrate (i) IpgB(2) -mediated and ROCK-dependent inhibition of IpgB(1) -mediated Rac1 effects, (ii) YopT-mediated suppression of IpgB(1) -induced Yersinia invasion and (iii) failure of YopE-mediated suppression of IpgB(1) -induced Yersinia invasion, presumably due to preferential inhibition of RhoG by YopE GAP function. By infecting polarized MDCK cells we could demonstrate that Map or IpgB(1) but not IpgB(2) affects cell monolayer integrity. In summary, the Yersinia toolbox is suitable to study cellular effects of effector proteins of diverse bacterial species separately or in combination in the context of bacterial T3SS-mediated injection.